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koo | Change is a nnjor chnracteristic of our wodern world and the replacenent

g\g\ of old rays of doing thinge with new methods is a conmon sight in all inotitn-

,' * tiono 'nd orgnnizationn which wioh to keep pace with nociety. Schoolo and o .?éé
;}l . : colleges are db exception to this and nont have aanpled innovition produoto g
L ‘and p'oceeoeo in attenpts to solve. the problem of how to best educate their
! stud nto. Unfortunately, it has often been discovered that mnny oophioticnted
an well-reeeerched educational "iqg:vationo" do not significnntly inprovo
87 dent perfornance. - | : ' - -
- Hhen the outcone of a change effort ie meanured and the conclusion 1is thnt

/

,khere is "no oignificant difference" in perfornance, the innovntion nnturolly

/

- / taken the brunt of the blame. . However, reeearch on the inplenentation of innovn-

,
-
-

I

7

/ tionl at the Texas ‘Reseakch and Development Center suggeotn that the innovation
mny not always be at fault. It is clear that educationai innoVntions can become - ‘gg
b -thauged significantly during implementation and their operntionnl forms often

benr little resemblance to the theoretical modele for their developers.

lihe research described herein was conducted under contract with the
National Institute of Education. The opinions expressed are those of the
authors and do not necessarily reflect the position or policy of the National .
Institute of Education. No endorsenent by the National Institute of Education ‘
should be inferred.
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Jn this paper the concept of 1nnovation configufations is lﬁtroduced to
describe the adaptations made in innovations during implementation. A procedure

fOt'1denti£ying'configurgtions is suggested and research,and evaluation studies

utilizing this procedure are referred to. The paper concludes with discussion. - -

sy, | .evaluétofa, developers and facilitators.

Background : _ e,

Over the past several years, the innovation has been the subject of much

research in the field of education. Researchers first made an effort to definé

T v

the.terﬁ as it is used in education and to describe the characteristics of an
‘innovation. Later, implementation of the innovation became a focus of study,

and it was noted that innovations can become changed during the process. Most - .

ko

recently innovation research has centered around_leérning how to measure and

‘evaluate the effects of implementation.

.

LEd

';?hovgyi n_Characteristics

Exacly what is an iﬁﬂbvation? Many researchers have approached this

question. In their important review of knowledge-utilization studies, Rogers

P

A 1 aatance REHECE bl

and Shoenaﬁer (1971) offered the followiﬂg definition of the term’innovation:

B

~ _An-innovation is an idea, practice, or object perceived as
new by an individual., .It matters little, so far as human behavior
is concerned, whether or not an idea is "objectively" new as

T g - v T
N o

T

- | It is the perceived or subjective newness of the idea for the

L individual that determine his reaction to it. I1f the idea seems
: new to the individual, it is an'innovgtion(p. 19).

I In an effort to describe innovations, Rogers and) Shoemaker proposed a set

. . . ‘ : ' .

E of perceived attributes which represent five distinct innovation characteristics.

'{f ~ These were extrapolated from the authors' review of past studies: (1) relative

of issues that surface with understanding of the concept and implications for Y

measured by the lapse of time since its first use or discovery. - .,
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advanrage. (2) compatibility, (3) complexity, (4) trialability, and (5) observa-

" ' . et
. N ’|
-

,'Afmore extensive 1ist of inrouation:dimenoiono was propoeed by ZQItnon
and Lin (1971). Their twenty dimensions relate the importance of change to the
participcnte and the outcome of adoption. ‘“Their list includes such dinenoione | J}
ao cost (both financial and oociol), efficiency, perceived work, structural °

rcdicolneoa,.divieibility of innovation practice, and susceptibility to successive

nodificotions. ' . , . , . f§

Continuing the effort to describe the characteristics of innoyationo, Chin .f%
and Downey (1973) developed a set of definitions relotive to the type of change | ~f;%
. that ie produced. They identified four different approaches. (1) chcnge in - ’%
terms of relationships to goalo of the system, (2) chenge\ao any substantive | ‘ -fé
difference in ‘the client aystem, (3) change by somé theoretical nodcl, ond (4) ,_,_1E§g
change in a methodologiccl process of a system, ‘ ' - ?%
The Effects of Igplementation on the Innovation . oo

There is now idcreased awcreneos that change is a proceos. not an event. e ‘!
Only recently have researchers, policy makers, and proctitionero all become more | |
avare char implementation is a key phase in the change process (Berman, choughlio, ‘:5
_Baso. Pauly &.Zelluon, 19775.' Also. evaluators are diocovering-tyct what is | |
being implemented must be asseooed directly kuall‘& Loucks, 1977):7i1f it’io o f

i
nor, there is the danger of trying to measure a change that has not occurred.

: gharrer and Jones (1973) referred to such situtations as "nonevento

During the course of implementation, a multitude of variables intcrocr :
to change not only the users, but the innovation as well. Different conceptual
peropecriveo aod rerhinologieo have been proposed to describe an innovation as
it undergoes change during implementation. Agarwala-Rogere,'Rogero and Wills

(1977) ﬁove proposed that the term re-invention be used to reprzsent the "degree




TR T YO

S

=
ARy

as "an organizational process in which an innovative plan is developed and

: .
: .

’ \ | [‘

to which an innovation 1s‘changed°1n'the process of implementation (p. V)."

: ?iobably the best known recent study that has identified innovation

adaptation is that published in several volumes by the Rand Corporation (Berman
. ‘ - +

& M;LAughlihg 1975)., The authors report on their extensive analysis of policy
and system practice relative to the implementation of federal change agent projects.

A key concept from the'reseafch is that of mutual adaptation, uhichviﬂ'defiqu

'modified ;nvlight of the realities of the institutional setting, and in which
the organg;at;en changes to meet the requirements of the innovative project"
(Greenwood, Mann & McLaughlin, p. 31, 1975).

 Emrick, Peterson, and Agarwala-Rogers (1977) viewed the innovation as a
- ) |
key variable when they evaluated the National Diffusion Network. As have otliers,
they concluded that: s - |
There is a trend for adopters (56%) to begin implementing
only selected aspects of the immovation rather than the eutire
innovation. At the same time, adopters will modify methods and
materials in what they believe are reasonable ways, so as to
make the innovation more consistent or compatible with local
- conditions. (p. 116-8). s h

Enrick.'et al, poiﬁt'ont thgg most of the modifications are viewed as small

by the adopters, with less than 20% reporting large changes, although 'in one

‘site "the re-lhvention"process was 80 compléte that the innovation had been

_ renamed and ﬁhe staff insisted that they were_ﬁbt now adopting the developer's

broject. but had their own innovati?n (p. 119)." s
Sikorski, Turnbull, Thorn and Bell (1976) also récognized the consequences
of implementation for the innovation. Supportiug the nation that chang; in
the innévation is inevitable, they discuss how Ehis can be dealt with:
| Recognizing that adaptation may be an inevitable part of the

change process, we believe that some change strategies should be
geared directly to adaptive modification of innovations. This




.Thic ouggedtion to 1ook clo-ely at just how an ’novation is being implemented

- of Yoilow ThrOugh Models, Stallings and Kaskowitz (1974) were among the first

could take place in two ways: (1) the development process could
include attention to an innovation's susceptibility to adaptive
 wodification; and (2) implementation assistance could help users
make systemstic adaptations of innovations.
" During development, the mechanism of field testing offers

o f(' one opportunity to find out. how users might need to modify an

innovation but to yield tlils information a field test would have

" to be fairly sustained--unlike the prevalent approach of giving
users & brief experience with the innovation.

When users are implementing an innovation, the people assist-

. ing thea might work for systematic adaptation rather tham replication
of & wodel. In a rough way, each site could évaluate an innovation
iteratively~~beginning to implement it, observing the results, modify- -
ing either the innovation or the implementation strategy, observing L
the new results and so on. Too much evaluation can strangle an
1nn¢wition, of course, but technical assistance might offer simple ) fa
‘methods of gathering and analyzing such information in order to ‘make . A
eontinuaus 1nptovenents in the innovation (p. 19).

hac been puraued by evaluators who are faced with ahaeooing innovation effects

in real world qettinss. )

s

;;;luati':4tg'1;;éntgtion

It can no longer simply be assumed that an innovation is 1u use in en

unalte:cd forn just because it 1is eupposed to be. In their evaluation ctudicn

to establish a set of procedntcs to verify that an innovation was actually in B

use before collecting evaluation qtndy data. In their study, innovation Qevelop-

. ers Gere surveyed . for deeeriptioné of what the innovation ﬁ*%uﬁ?}look liké in

'

use. The presence of these characteristics in study claeoraﬂns was then docunentcd.

Evans and Scheffler (1974) also concentrated on the innovation and how it |
was being implemented when they evaluated the Iﬁdividually Prescribed Inotructiou

(IP1) mathematics program. In their work they attempted to assess which of

 eleven develoﬁet—identified innovation categories were in use at each study

school. They discovered that not only did the degree of implementation of the

. innovation (i.e., the number of categories observed) vary among schools, but

PR L S N o L N
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that there were even differences in the categories.

.The problems of how to measure the aegreé of implementation of an inn#vation
are juet beginﬁing to be uﬁderstood. Gephart (1976) has identified several
claspes of measurement problems dnd more recently Owens and Haenn (1977) have
developed a clear summary of the difficulties. The latter authors also provide
illustrations of how they have handled the prob;ems in their'evhluatipnpof
Experience-Based Career. Education (EBCE). |

In a study ofiwhzt they call "program residuals", Mitroff and Boston (1977)
looxad at the use of innovations in a large urban school system after impléianta~

tion support under Title I of ESEA had ended. They developed a ptoéedure

involving survey forms, questionnaires, and personal interviews to discover how

and if 1nnovations‘§ere beihg‘used a year after the end of -implementation support.

Fullan and Pomfret (1977) have addressed many of the issues related to

A measuring the innovation as a variable in the change process. They pbint out

the complexity of understanding and meq}uring the changes in an innovation during

implementation: _ 1

One of the most complex and Amportant issues regarding the
formation of research instruments concerns the two perspectives
of fidelity and adaptation. It may be that the fidelity per-
spective with consequent specific instruments, is must applicable
when studying the implementation of prepackaged, relatively . .
explicit innovations. This approach is more questionable when :
innovations are at the early stages of development and use. Which-
ever perspective one uses, it is ‘advisable to view the measurement
of the implementation as a "snapshot" of what users are actually
‘doing with respect to the innovation at one point in time. It is
. {mportant to consider that the nature of inmnovations id use may
transform over time and that we need meas:rements to detect these
. ?hanges)in further specification, redefinition, or development
p. 367).

Burick, et al. (1977) came to a'similar conclusion about the time factor inm
their NDN evaluation:
The sample of adopters studied by»observation or survey in

this evaluation showed the implementation process to be very
complex and uneven, which means that estimates of actual diffusion

8
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will vary considerably, depending upon when assessments are made.
Algo, actual implementation appears to be so gradual and cumulative :

- that early assessments of diffusion will probably undevestimate the -
phenomenon (p. 119-120).

Fullan and Poufret conclude: -

The main inmplication of this discussion is that researchérs
and practitioners in change situations should be oriented to
~ addressing continuously the program explicitness and degree of ‘
compiexity of educational innovations that they are attempting
. to. use (p. 371). - | »

] 0

In an attempt to develop better understanding of the chhnge process,

the Procedures for Adopting Educational Innovations (PAEI) Program of the

Uhiverpitf of Texas Research and Developmént Center for Teacher Education

is sfud}ing innovation implementation in schools and colleges. Although

elgsewhere extensive study ﬁhg been made of innovations frog the point of view

" of dissemination and the adopEipn.decieion. much less is ¥nown about innovations X

from the point of view of thei',adi;a} functioning at adopti;g sites. Thus, S
PAEI ‘research has focused on innovation implementation at the user level. -
The conceptusl basis for the PAEI research is thé Concerns-Based Adoptién
Model (CBAM) (Hall, Wallace &'Dossett, 1973). In the CBAM, the individual and
éhe innovation are the frame of reference grqh w&}ch the change process is
desctibed. The individual and the innovation have been the cornerstones for
PAEI research as well.
}Two critical dimensions for describing innbvation implementation from the

inini&ual perspective have been identified in the 'CBAM and researched in the

PAEL Program, These dimendions Qre Stages of Concern About the Innovation

(Hall & Rutherford, 1976) and Levels of Use of the Innovation (Hall, Loucks,

Rutherford & Newlove, 1975). Procedures for assessing theii dimensions have

_been developed and a series of cross sectional and longitudinal studies have




been cOnducted, which have initially verified the existence of seven Stages of
Concern and eight Levels of Use. ‘ - .

The Stages of Concern dimension deale with how users (usually ceoche;s)
feellebou; an innovation from the time they first become awazre of it until Ehey
“have mastered it._ﬂlt has been discovered that users are first concerned about
how an innovation will affect them personally. Latet'concetne ehift to how to
complete the tasks related to using the innovation. Finally, users become
cepceihed with Eﬁe impact of the innovation on pupils.

The Levels of Use dimension operationally defines the various states of
user behavior, that ia. exactly what a ueer is doing w;;h an innovation. The
"levels begin with complete nonuse of_an innovation and move to orientation

14

' .about it. Preparation is che neat step, followed by mechenical dse. Eventuelly,- Y
u;: of,en 1unovetiou‘becemee stabilized and routine. At this point, users nay
begin to refine £ﬁe1r usé of the innovation. Later they may integrate theii .
refineience‘with their colleaguee. Lastly users may reach a point where they |
_reevhluate the use of an {nnovation and begin to eeek major modifications in it.
It wi& while conducting Stages of Concern and Levele of Use studies 1nvolv1ns
more than 800 teachers and professors. that it becene glaringly epparent to PAET
researchers that a single innovation is seldom operatioualiued in the same wey at
'differeﬁt field pites and iu’different classrooms. Indeed, it was discovered

that no two individuals wereﬂpeing exactly the same form of the innovation being T
.acudied. nor did they agree on the same operational deftuitione. Whiie some~-

times the adapted forms of the 1nnovation were only slightly different from eech

other, at other timee the innovation was almost unrecognizable,

It is clear from PAEI studies and other innovation research that there is

a.need for conceptqalizing and measuring the changes made in an innovation -during

1np1enehtat19n. The cbncept of innovation configurations has been developed to




meet this need and to provide a framework for the discussion of the issues
brought to light by previous research and evaluation efforts.

Imiovation Configurations, The Idea’

The-developer* of an innovation usually has a "model” form or forms of
the inrovstion in mind. Whether specified as such or not, this mcdel will™

contain certain key characteristics or components that are essential to the

innovat{on. ' - ' .

As the innovation is disseminated and the developer's model is translated
iv~o’ practice in different classrooms, it may be unrecognizable. At the very

ieast, one or more components may be "adjusted" to fit local needs. In &

+

study of team teaching at the Texas R&D Center, fct instance, the size of the .

team, the,nunbkr of’grade‘ledlls, what was planned as a team, and team member
instructional tesponsibilities were all components that varied across sites.

A sinilar study of instructional wmodules, the components of objectives, pscksging. "

insttuctot tole, and alternative enabling activities were 311 identified ai
"

dimensions along which the innovation varied. At diffsrcnt sites, different

11

components may be adapted in different ways. Thus, any one innovation can be

-

said to have several different operational forms or innovation configu:ations. '
Innovation contigurations ars tne operational patterns of the innovation

that result from selection and use of different innovation component variations.

.The components will be different for different innovations, bur will generally _

include charsctetistics of the innovation such as materials and role and style

of the user and clients. Each component can be varied or adapted. How the

<

-

*In this paper the term developer is used throgghout to refer to the
individual or group that originally conceived an innovation. The specific
job function of a developer is immaterial in this instance.

11




10

component varistions are selected, how they are organized, and the way they

are used by the actors result‘in different operstional forms of the innovation

br different innovation configurations. ‘ o
The key to'identifying innovation configurations is to first determine the

conponentn and the component variations that describe the innovation in use.

The degree of\specificity and the complexity needed is best determined by

considering the use to be made of the information. An innovation developer

1nay emphasize ten components while a pr;ctitioner may consolidate these to 5

three or four. Further, the innovation developer may, and of:en does, tolerate

less variation within each component than the practitioner.

A Procedure for Determining Innovation Configurations

Developing a procedure for determining configurations began almost ° *
serendipitously as PAEI Program staff were solving a Level of Use interyieﬁing
problem. Levels of Use interviewers were having difficulty determining whether
subjects were in fact using the innovation in question. Th; interview nubjects ’
would eay they were, but their description of what they were doing would not
fit with the interviewer's general impression_of what the innovation was” '
supposed to be.

The first solution used by the program staff was to develop a set of
inndvation characteristics or components based on the developer's descriptions.

The Levels of Use interviewers wonld then make the nse/non&se decision based on

whether the interviewee used a significant number of the components on the list. .
As the research evolved, however, it became increasingly obvious that there

‘was more to determining whether the innovation was in use. There were variations

in the components which had to be documented as weli. It was found that an

innovation configuration pattern could be developed for each user by identifying

’

)
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the component variations they were using. Several configuration’stndies
have.since been conducted by PAEI staff and colleagues and the procedure for
analyzing configutations has become more elaborate.
Presemtly, the procedore for determining innovation configurations includes

] fiveisteps. Ihis procedure is not neanc to be the sinﬁﬂqua.non of innovation

' configuration measurement, rat’.:r it is one.way ;nat[ééi been. found ueefol and‘
that ‘in many aspects parallels the‘nork of Evans andfécheffler {197é)\end '
Owens and Haenn (1977). ‘ | |

| Tne éive-step process for determining configurations is outlined in the‘
flowchart in Figure 1. The steps arei

1. Interviewing develcpers and facilitators for essential components.

The first step in tne innovation configuration identification process is to

determine what the innovation is "supposed" to look like in practice. When
there is a developer apart from the change facilitator(a). the developer nu:;
be queried for rhe essential components-of the innovation. Often actual
interviewing is impractical or 1mpossib1e since the innovation could have been
developed at a distant school district or research and development agency, it ,
could be the product of a publishing company, or it could be the ideas of a
particu}ar‘individual that are ouflined in a book. Thus, it may be necessary
to review whatever descriptive ma&erial is available in books, pamphlegs,-and
teachers' manuals to determine the "developer's" components of the innovation.
Those responsible for facilitating use of the innovation on-site (Y

curricuinm coordinators, deans, principals) will have their own ideas about

essential components of the innovation and what will be emphasized duriny

implementation. Previous experience interviewing facilitqtors (and developers,

~

when available) has indicated three questions:to: be most useful:

(a) What would you observe when the innovation is operational?




(b) What wouid people be doing? : h . . -

(c) What are the critical components of the innovation? L

Previous experience also indicates that it is often difficult for deveioﬁbro

-and facilitators to answer theoe queétions. This may‘be due to a tendency .to '

think in terms of "what" the innovation is, rather than "how" it should be used. .
This first step results 'in a preliminary set of ney components of the

innovation with some suggested variations. For example, fdcilitators might .

[

require teachers of an individvalized program to use speciéic program materials ¢
. ¢ ' : , -
and regroup children once a week. Thus, two components of this program are

mdterials and grouping. Use of different materials than those specified would

" - . e " |

be ayvarietion of the materials component. The daily regrouping of children - - ',

-would be a‘variation;of the grouping component. ;o

2. Ihterviewing and observing a small, sample ofiusers fbt*variationst
For thie step a amall (e.g., N=10 to 20) sample of ueers'ie selected that is
eetinated to represent a wide var{ety in uee'of the innovation. ?acilitetorl " . j
and building adminiotrators may be good judges of where variations oxiot.' Ine.
interviewu conducted and "observations made ahould deliberately be very broad ! .
and open-ended in order to find extreme variations. An interviewer might ask , .
for a general description of how the innovation is used. If the'éonponento |
- named by ‘the developers/facilitators are not‘described, the interviewer‘should
prooe tne user for information about each component. Observations should' also
be broad-based. An ethnograohic;methodology is suggeét:g: every innovation-

14

,‘reloted action taken and comment made by the user is wtitten down, as is a
description of the physical elenents present in the setting that relate to the . -
innovation. These notes can later be formalized into a er:ten report.

To follow the same example of an individualized program, teachers may have

described their use of the innovation by talking about the tests and record-

| 14 |




13 .

keeping systems' used. These become additional comporents. Some teachers may

]

use teacher-made tests while Pthers may use program-developed tests. 4These
are two ppssibie variations under fﬁe component of testing. Observations also - ;
contrlbuteiko the liat.of ‘components and variations. For example, teachers ;
coq;d.be observed using # textbook, which becomes another variation dhder the
facilitator's nominated component of materials. As a iesult of this step, more
components may -be added to-the 1ist and more varia:;ons can be identified under
each éoﬁbonent. | ‘
‘-3. Developing ihlérview questions and intgrvié;iqg. As a result of steps

1l and 2, a.tentative list‘of components and component variations 15 develoﬁed.
In step 3.interview questions are‘i;;eloped to pro_be users about each of these
components. ﬁsing'the same example, some interview, questions for therindividual—'
ized program might be: .

(1) What materials do you use?

(2) How often do you regroup children?’

(3) What tests do 'you use? . N o

(4) How do you keep records? ‘ . .
Sincevthé possibility exists that ghg?gxare more components of the innovation
than have come to light in step; 1 a;d 2, the specific probes should be
}ollowed'up by an open-ended questi;n such as, "Are there other things about
your uee.of‘the innovation dez I haven't- asked you about?"

Interviews are then condugted with a large sample or all of thé persohs —
;nvolved in the study. The inter;iews should be Eaped or noteé shoﬁld be
,taken about use of each of the components of the innovation.

4 Cohstructing a component checklist. Resulting from the preceding steps

are a list of innovation components Qnd a set of variations within each component.

These can be formulated into a checklist. Using the same example, a part of a

(| -

15




14

cnecklist for the individuaiized ‘program might be:
. Materials |
Uses prograp materials
Uses a textbook .
Uses teacher-madc materials
Uses a combination of materials
Record-xeeping - ) B
Keeps‘records on program card | i
. ______ Keeps records on tea*r—made chart
>

Keeps records in record book

-

This checklist may be completed by the interviewers.fotr each user of an
innovation or thcy may be filled out directly by the users. When the chccklicts

“

" are conpleted, the different operational forms of the innovation being ntudied
will be evident. R |
5. Locating dominant innovation configuration patterns. One useful .
aapect of the configuration concept is that the vatious operational formn of*;
Agiven innovation can usually be reduced to a manageable set of dominnnt innova-
__tion configurationa. To do this, each variation for each component on the
checklist 1s given a numbe?; e.g.t
Materials

__1 Uses program m;terials

2 Uses a textbook

. _ 3 Uses teacher-made materials

4 _ Uses combination of materials

Record-Keeping
1 Akeepn records on program card

’ ‘: 2 Keeps recotds on teacher-made chart

16 ‘




3 __ Keeps records in record book

~ L]

*

Each oaer is then assigned a _code number containiné as many digit places
as they are eonponento in the innovation. Cach digit place correaponda to
a apeciric conponent. The number in that place refers to. the variation of
'the‘co-ponent that was used. For the two-component checkliat above, the user
o " with'code_Z-SAqgee,a textbook and keeps records in a record book Each code
.repreienta an operational-innovation configuration. Users with 1ike codes

Al - ’
b can be grouped together. - ' . ' ' »

4

Obvioualy, the more componenta an innovetion hae and the more varietiono ’

.thete are within the eonponenta, the more possible innovation configuretions

there will be. If an innovation is complex, it may be neccssary to further

’ eondense groups of unera. To do thia, judgenenta nust be nade about the

others may néeed to be kept diacrete, depending on the ultinate use of the: dnta.

%ﬁ _ importance of each conpbnant variation. Some variationo can be collapaed uhilo
i . For exanple, iﬁ "grouping' were a conoonent,-"anail flexible §roqpn" and "e-all
E- - L ad

A

stable groupa," two variationa. ‘might be combined into "small groups." Some

IR

conponente might be eliminated. Another example, in the checklist above, how

‘a_teacher keeps recotda migbt not be important, ‘but that records ere kept at

> the gain 18 a nanageable number of {onovation configurationa vhich wi11 account

)

i?v - all night be very important. In this reduction process some detail is lost, but
g

9: - for a large number of claaarooma. The next section deocribes a research otudy

3

" - where euch an innovation configuration checklist was developed and data reduction

was accompliahed uaing this procedure.

-

Configurations of a Math Curriculum

[ ]

A full year atudy deaigned to develop a procedure for identifying configura-

P TI L Ea

tions was conducted utilizing a criterion-referenced nathenatica curriculum for

17




.kindergar;en through grq&? eight. Nineteen schools and 168 teachers participated -
. in the study. S |

Proér;u developexrs, who were also district facilitators, gave three_basic
requirements for teachers of the program: teach the objectives, test the . :
':7obje§t1ves, and keep ;eééﬁds according to t;e objectives. whe; teachérs talked |
about éﬁg progran they typically described the naterials ;hey;used and their - '_}
ﬁtoupihg-pgtterﬂa, Figure 2 shows thé’checkliet.that resulted from steps 1-4 |
of the épnfigutation-identification proce@pre., Figure 3 describes the eight
configuraéiona Ehat resulted from the cheéiiist analysis in step S:‘ édbsequont
“analyaio led to a revised innovation configuration checklist which can be
co:gle;ed by teachers (see Figure 4). This checklist has proven useful for.
.district énd et@ff development purposes. | ' |

Sevntal'iasues snifaced while this study was underway. stnce itfwas ﬁ{
: g;plorgtory and couducted by outside reseatcheta, the developero and users |

-ooﬂtributcd cqually to nominating items for the checklilt. If the developer's

pcripcctiva had bacn emphgoized, user variation in natcrinl- and groupiag would

net bQVe been included, Iince only the objectiveu, tests and reeord-keepins . g
cﬁnponcﬁti were important to the devciopcrs. Checkliat construction’ io obviouily ' ]%

. S
cubjcccive and is 1n£luénced by che intended purpose -as wull as the petépeetivc ’._Jf _i

of ﬁhn person constfucting it. .The point during the ﬂnplementat;on process

1

1

at whieh the data for steps 1~3 is cqllected can also have a bearing om checklict o %
. . . ,i

conétruction.

The reduction of checklist data to determine dominant patterns can also

13

-be rather iubjective. Just how different component variations are cémbined
ot eliminated to make the tesulting data more manageable will depend greatly on | ?Q
who 1s doing the work and for what purpose. To reduce the math progran data, '

three components were emphasized which seemed, at least to the program staff,




-

" to represent ehe essence of what teachers ﬁere doing differently across the
'district. Some variations of these components were combined into single categories.
;For example, for the "materials" component, "textbook only" and "t extbook empha-
sized" were considered as single variation. Very different combinations and
" reductions may have resulted if teachers of district facilitators hed 5een

" involved in the process. . ,

A similar ptecedure vas ueed-by Susan Heck at the Southwest Educational

® . ' ' g
Development Laboratory (1977) to determine the operational configurations of a j

SN
Sz

parent ttdining package designed to teach low-income natente certain essential
. . . - +,

e

parenting ekills. Reidy and Hord (1978) also'determined operational configura-

‘tions for a mathematics skills achievement mpnitnring program in Fitchburg,

= S T

Massachusetts. They also found differenceshin learning outcomes that could be

ERSTC

_associated with different innovat ion configurations. ‘

*

e
T P,

. Implications and Discussion

-.;g-:.-“a;-f-'—-}:"

L

COnfiggration Continum - ‘ : o ) ) 44

+

. | o
As has been seen, any one-innovation can be amnd usually is operationalized
in many differ!ht forms. How different are these operational forms from the

developers model(s)? When has an innovation been adapted so much during

¢ . -

implementation that it 1s no longer the same innovation? To answer these and .

other questions, it may be useful to consider the various configurations of an

—

innovation as lying on a continuum. One such Eontinuum is illustrated in Fignre

7

5. In this figure the innovation is a car. COnfiguration components could—

-

//

1include a number of doors, engine, interior styling, etc. A;/thé/far right of

. -the continuum lies the Developet s Model. The q/yeléper may restrict the model
to one tightly defined operational ﬁg;mf(e.g., four-door Ford), or the developer
may allow for some variaq;pn/(e:g., four door GM products are o.k.), or perhaps

. -
even encourage usef adaptation of innovation components (e.g., Continental Mark
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"IV and VW bugs are appropriate also). However, most developers will reach a

E"‘
3
L
F.
1 s,

point beyond which.the adaptations made to their innovation will not be acceptable.

. Beyond this point on the configurati’on continuum, the point of drastic mutation,

P T, TR e W
= . “

the_developet will not accept what is being used as the innovation.
) . J

”The point of drastic mutation naturally varies from innovation to‘(nnovation

since some developers require a stricter adherence to.their model than others do.
§ .

T

Users and_facilitetots often have their ovn ideas about when an innovation has
) been'adepted too mich and they may determine different points of drastic mutationm.

Figure 5 represents a case where the innovation developer is relatively conserva-

Ty T v e, S R
e . E
. .

tive in specifying what constitutes use of the innovation [see Innovetion)

Devetopet'e Point (IDP)], Ghile the change facilirtators and staff developers

[see Change icilitetor‘s Point (CF?)] were more liberal in deteruining acceptabie

configurationa, and users were still more liberal [see err 8 Point (UP)]). Otherx:

relative poeitiono could have been drewn. For example, users or chang ecﬁli?~

‘. tators may set more tigoroue,standardo than tne/feje}og;ne/(iothing but Honda

% ) Civioe) \ - ' -

Thus, depending on the/ggle:gfoog: there may be a difference in opinion

about vhether a certafn configuration of the innovation does or does not -
repre —an acceptable operational form. RAther than there being one "point"

f ‘ - of drastic mutation, there 18 a zone or area of drastic mutation, Within this

R4

é,%rea there 1is diaagreement about what constitutes use of the innovation. iThe'
more-coneetvative or liberal one role group is in setting their decision point
] relative to another, the larger area of dieagreement.

3 - Another wey of approaching this question is in terms of fidelity of

i' : implementation. The following definition of fidelity has.been suggested by

b R. Wallace (personal correspondence, 1977):

Purity of implementation = _Number of components observed

Number of components in developer s model

20
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With this education, a user impléhenting A 6éperational form of an innova-

je | t%onAidenticéi'to the dévélopet's model (e.g., four-door Ford) would have a
fidélity‘value of .one, Users who haie'alteted r adapted so.many components
_ghat!their foﬁ;nof the innovation 1ies beyond the area of drastic mutation - //f,//’/
(e.gg; helicopter) w&hld_have a ﬁidelity‘value of zero. | ///////

! ‘Untortﬁnately, éVetyone may not describe the innovation ﬁsing the same

conpqhento. In the contiuugusgptogtess mathanufiE; curriculgm studied, the

~ developers enphasiied the obgggti and testing in describing the innovation .

while the teachers -eiifiged the innovation in terms of materials and record-

‘With most. innovations, there is not sufficient specificity
’ f/”/’;bout components to absolutely determine when the point of drastic mutation has

4

E been reached or when the fidelity value equals zero. ihis problen could be
k corrécted'if more care were taken to accuratéiy deécfipe innovation components
?:f ~ and limits to component variations. .
. Present implementition practice implicitly places a great deal of responsi-
bility on the user for determiniug the configuration that is opetationalized
2 T "behtnd the classroom door." In many cases, developers and change facilitators
- do not make clezr thé minimum operational essentials (critical components) of

an innovation. Users }reely adapt the innovation with little or no knowledge
' of the pofcuzial consequences. Wh6 should determine how much and wﬁich variations

are aliowable {i.e., valid)? It seems clear that this determination should be

made or at least anticipatéd prior to the time of implementation.

i Deacxibing Innovation Components :

Change facilitators and evaluators would have an easiet time in determining
it certain innovation configufations constitute valid use of an innovation if
innovation components were more accurately described. Perhaps innovations

should be Qescribed in terms of "critical components', a core of components
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which must be present for the‘innovation to be in use, and 'related conponents",
netinheral conponentedﬁhat are of secondary importance.A

It is noe comaon to use altogether different components to describe
different innovations. In theory, though after, configuration components have

been identified for a large number of innovations, it may pe’poeeible to deveiop

r, -
i,

,E," a'oet of generic confignration components. sone'thinking hes.elteedy been done L b
¢ inlthis direetion. Leithwood. (1978) has identified eight "dineneions" for 'fff g
Ef ~describing eehool.cuftieulun. These begin with the "plattorm" or a system of . | @
gf " assumptions used as a beeie:to decide what to iunclude in the cutricu}un;' Other ,f
E; : dimensions include such things as objectives, teaching etrategiee; and learninglt ’2
L expertence. |
. | - 1;%

gggﬁgg in the ﬁhe Individual vs. Change in the Innovation Y
%:. The¥concept of innovation configurations describes tne innovation as it ‘tﬁ
?‘ is ehenged diring implementation. But hon auch peopleééhange and how much’ , fg
2? 1nnovitionﬁchenge is eppropriete in a given situation? | * o « ;gg
:5’ Different combinations of people-change and innovation-change are , . . ig
ﬁ' tepfeiented in Pigure 6. Tneee tepreeentatione are 11lustrative of how the‘ | E

1nnovation configuration continuum can be contrasted with what is happening - | '555

‘to‘innovation users. In Case A, the innovation is implemented in a user eyetem | o
L. . vhere the developer's model was closely adhered to and the user made large o
changea. In Case B, there is some change to both the innovation and to the

~

- usér, while in Case C, the user changee very little and the innovation is changed

a gfeat deal. Ceee D represents a case where the innovation is ehanged beyond,
the'dsint of drastic mutation and éhe user does not change at all,
f{ Ther: are alternate interpretations of these cases but the point to be

euphaeized is that change facilitators are responsible for determining explicitly

or implicitly how much user change and innovation change will be accepted.

T T S o R WT WoTEor 7 T
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Depending on the goal of the change effort, a greatly modified form of the
innovation may be apﬁropriate: In another case, the useta may already be
-doing approximately what the developer's model requires so that the implementa- .

tion period will be short and the a%velopet's model will be implemented with
llittle chango. However, it diould %o‘noted that-the Rand Implementation Study
(Berlan;iubLaughlin, Bass, Pauly & iellman, 1977): concludes that enalllchansea
in the user are less likely to be long lasting.

In an earlier Rand study report Berman and McLaughlin, (1975) fourd that
"gutual adaptation" was the most successful change strategy. Mutual adaptation
is represented in Figure 6 by Case B; the user changes some and the innovation
ia changed some. Although thia nay have been the most successful implementation
strategy across federal dhange agent projects, with some innovations mutual
adaptation could result in mutations that are<drastic enough to create less o
effective innovation‘configurationa. If the critical conponenta'of an innovation
must be clcaely adhored to in order to getlvalidatéd learning outcomes, then

perhaps mutual adaptation would not be’the'most appropriate strategy.

n

Innovation Implementation and Evaluation ’

Pethapa the innovation implementation process should vary depending on the
complexity of the innovation and hc: close to the developer's model the imple-
mented configurations ahould be. If cloaeness to the developer's model is
sought or the innovation is complex, more implemontation facilitating activities
wiil be necessary as will a longer implementation period.

The more change an innovation represents from present practice, the longer
the implementation period will probably have to be. And, if the developers
have not clatified the critical components of an innovation, some implementation
resources may be needed to clarify just what innovation configuration is to be

' implemented.
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A
‘

LY
.

t : OfteA it appears that developérs will specify the implementation requirements
?; , (e.g., theinumber of microscopes and time periods), but not include an operatioﬁal
descripcio% of what wiil be bbsgtved and what people will actdally be doing when
the innovation is in use. This results in a greater'potentisl for user confheibn
" about wha 1; expected and more deviation from the developer's model. |

. . & ,
} Two 'elementary science curricula, Elementary Science Study (ESS) and
. ; :

Science A Process Approach (SAPA), can be used to illustrate this point:

_ ////// ESS appears to be an example of an innovation in science which
' _~"has a variety of developer configurations and a great deal of latitude
"for modification of the related components to meet site-specific needs.
On the other hand, SAPA, because of its hierarchial approach within
and between grade levels, could be viewed as having a less variable
original conffBuration and a more restricted set of related components,
(Roberts, personal correspondence, 1977). .

ST T

e T

So, an implementation strategy for SAPA should emphasize the importance of
. adhering closely to'the objectives and hierarchy while an ESS implementation
strategy should emphasize diversity (e.g., user creativity) in use of the | K

4 - -

innovation materials.

=

~

4 T
B S-ar

As has been noted, innovation conponenté are often not accurately describefl;
, ' . g %
This raisés some,important implications for implementation. It ‘appears that

s AN

e,

when the developer 15 not clear in describing an innovation or when change

facilitators do not communicate effectively, users are more apt to implement

an unusual configuration. If, however, the implementation process. is well

3

z designed and well articulated and is consistent with the developer's model,
\ * ) .

B R

semantic and operational confusion is less likely to occur.

Should complex innovations which réquire'the use of many critical components

.-

g

be inﬁlenenméd all at once or should they be phased into operat{pp?»,the«trﬁﬁua

&

of change will likely Se reduced with quhasing*ﬁffifég;: There is, however,

PR g .

TN R, T T AR, e

. ) - _
P "a chance that thafdev51653§'svnode1 may become lost in the gray area created vf”-s‘)r N

' the 1nitial use of a less demanding configuration.
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_,inplcueufiaﬂj;st because the decision to do so has been made,

. must be dete'gihed just how they are adapteé during implementation. The concept

‘ Inganother part of the PARI/CBAM research, evaluators have been encoutaged
to check for the use or nenuse of an_innovation before measuring outcomes (Hall
& Louci;. 1977). . The concept.of innovation configurations suggests that |
evaluators may need to document carefully which critical and related components
are Beins‘ucad‘ The effects obtainéd<£rom drastica11§ mutated forms of an

innovation are lik ely‘to be different and mayyﬁe leas desirable than those -

AJ >

btained with the developer'a nodel. Bvaluators and deve;bpers,could Tun p ‘a
- empirical tests on different configurations using planncd variations to determine

wmieh\30ﬁpouonts and cambinad'lha of components éreate the most effeccive

configutgtions for meeting the objectivea of the inuovation.

CO'nd.gsion - . R

Change 1s seldom easy. Most people are reluctant to abandon tried-snd- ¢

true methods for new ways if they are not certain that the new ways will be .

r iy

beneficial‘in the long run. Schools and colleges are no exception to this and
many a-e now shying away from educational innovations because they have discovered.
thaé after the trauma of implementation is over there is usually no significant

improvement in student pérformance. It 1is cle&r now, however, that the innovation

L 4

cannot always be blamed for this since it is often draotically altered duting e

e

1npleneutntion. It is no ldnger safe to aesume, as_most - -people 1nvolved with

educational 1nnovatioggwglnays/hGVE, that a pure form of an innovation has been

.~’»—’/'7'/

&

If the impact of educational ihnovations are to be evaluated fairly, it

!

of innovation configurdtions deals with this problem and provides a simple but

precise method for determining how phé operational forms of an innovation differ

from the model(s) of the developer.
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A procedure for Nentifying innovation configurations.

Ask Developer for
Essential Inno-
vation Compdnents

Ask PFacilitator
for Essential
Innovation

ll _

§ | 0

InuMw a
swall number

Observe a
small number
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of users of users

) Develop inter-
view questions; 3 ‘ L

‘interview a large

3
. ‘3,.:
' . | number of users | .
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. Figure 2

,’ Original innovatién-configuration checkliét for math cqrriculum study. ~

‘ Ti‘ea I.D. o ‘ N . ' . | . |
) . . L

’Sehool L.D. . |

R —

> ’

R EACH OF THE FIVE DIMENSIONS BELOW, CHECK THE ONE THAT MOST CLOSELY DESCRIBES THE
4 m- 7 1P NONE DESCRIBE THE TEACHER, USE THE SPACE ON PAGE 2 UNDER THE APPROPRIATE
IMENSION TO DESCRIBE THE SITUATION IN DETAIL. - o o
1." Iastructionsl resources used _ . _ : .
. i Program materials only ~' . Enriched combination, including

T vt ande such sources as games, manip- p
. Toxtbook only 1 ulative materials, leaming
Textbook emphasized, Program ' centers, etc., as well as the above
materials supplemental . Unknown @ . ’ : '
Program materials emphasized, o o ‘ -
— rextbook supplemental - _gthcr describe on page 2
e ’ r o k“m.,,,_.u ' ¢
2, G‘:ouping patterns ) .
.  ____ Large group within heterogeneous . $mall stable groups C
classroom: whole class or two . ' -
. large groups , Smail flexible groups |
) . ‘Large groinp within homogeneous - Unkanown ‘ L
3 ‘classroom: whole class or two Other -~ describe on page 2

large groups .

Y]

Ptoiram objectives used lqrgeiy in sequence a2 guide 'f.{a#instructiqn

?f a,

E | _—Yes No Unknown ____ Other =--'describe on page 2

m 4. Kind of testing . '

3 Posttd{t on objectives {either Teacher observation only

F T . — .

o program-supplied or teacher-made) :

;u;l' and cluster test (either program- —— Unknown .

§ supplied or teacher-made) ' ) Other -- describe on page 2

. Cluster test only (either program-
supplied or teacher-made)

——.

5. Test utilization ) v

3

E Test results determine what is to Group goes on if most pass

' be taught next to each individual test; those who fail are no
Group goes on if most pass test; attended to - o
Q) stragglers are given special > - Unknown

E + atteation - - — Other -- describe on page 2
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- Inpovation configurations for a math curriculum.

- , 2b’

Figure 3
{

COIlnnglitiio&” All coﬁfiguratibn patterns have the following elements in common:

-ﬂonfigdfation

__Patterns:

A (Ne=1l1):

c (N -'16)
-D (N = 14)
E (N=8)

F (N=6)

G (N=35)

H(N=S)

Objectivés:
Testing:

Record Keeping:

Matcriale;
Grouping:
Test Use:

.

Materials:
Grouping::-
Test Use:

Materials:
Grouping:
Test Use:

Materials:
Crouping:
Test Use:

Materials:
Grouping:
Test Use:

Materials:
Grouping:
Test Use:

Materials:
Grouping:
Test Use:

Materiuls:
Grouping:

Test Use:

Program objectives are taught
Students are evaluated on their
achievement of program objectives
Teachers record achievement or non-
achievement of program objectives
- immediately after evaluation occurs

Program materials emphasized

Large group(s) within homogeneous classroom

Group goes on if most paaos teat, attention to .
stragglers .

Enriched combination ,
Large group(s) within homogeneous classroom
Group goes on if most pass test, attention to

stragglers : -

Eariched combinatioﬁ ’ : . .
Small flexible, groups
Test resu}ts determine next steps for individual

Ed;iched combination
Individualized ¢ -
Test results determine next steps fr- individual .

Program materials emphasized
Individualized .
Test results determine next steps for individuals

Textbook emphasized .

Large group(s) within.homogeneous classroom ,
Group goes on if most pass test, attention to
stragglers

Enriched combination
Large group(s) within homogeneous classroom
Group goes on if wost pass test, stragglers not attended, to

Program materials emphasized

Large group(s) within heterogeneous classroom
Group goes on if most pass test, attentios to
stragglers .
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6.

EKCHTE&E OTHER SIGNIPICANT FEATURES OF YOUR MATH Piogmm THAT WE HAVE NOT INCLUDED?

Figure &4 | | 027

'Rgvised innovgtion,conf;guration checklist for math cuiriculum study.

;of yonr -nth inotruction.

Inutrnctional reaourcen used:

Prograﬁk-aterialn (1.e., packets, worksheets) only’ : '
Textbook(s) only . -
‘Pextbook(s) emphasized, program materials supplahental

Program materials emphasized, textbook(s) supplemental

Combination of text(s) nnd/or program materials with teacher-nnde uatotiala and
games

Large variety of text(s), program naterials, games, teacher-made materials,
nnnipulativti. centers, labs, etc. | ‘ o

Gtouping patterms:

" Teach whole clans or two groups in a class with children ranging in abilities
(1.e., heterogeneous) _
. Teach whole class or two groups in a class with children of generally the
same abilities (i.e., homogeneous)
‘Teach 3 or-more small groups that are fairly stable--~the children in oach
group ccldon move to a different group
. Teach 3 or more small groups that change continually-~the childrcn frequently

move to a different group.

,o

Thach individulis orly, no grouping

Clusters’ of objectivau&

Use program clusters largely in ocquencc as a framework for 1ns:ruction
Use program clusters largely out of nequanco
Do not use program clusters

Objectives: . : .
Use program objectives largely in sequence within the clusters

Use objectives largely out of sequence . .
Do not use program objectives . .

Kind of tosting.

Use posttest on objectivea (either program—supplied or teacher-made) and cluster
test (either ‘program-supplied or teacher-made)

'Use, cluster test (eithe: program-supplied or teacher-made) only

Use posttest on objectives (either program-supplied or teacher-made) only

_ Use teacher judgement only .
Varies videly using posttests, cluster tests and/or teacher judgement

The use of test results‘

Bach individual child ie aasigned work or activity depending on the results of

the test given '

;;1__,When most of the group passes a test the group goes onj:° :those who fail are
given special attention
When most of the group’iasses a test the group goes on; those who fail will Have
another chance to learn later due to the spiral nature of the curriculum
_What 1is done with test reaulzo depends on the objectives being taught

dqi"iibg on. back of this pagc)

ok & e S _..i;la“,m_‘...‘m.....
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~ Configuration Continuum

- Using "Car" as the Innovation

.
-The innovation » ]

Devalopef'é :
Model(s) .

? | Points of Drastic Hutation _ ] —
UP  -- User's Point
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